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(57) Abstract: 

FIELD: optics, inspection of parameters 
of microrelief of diffraction optical 
element immediately in process of its 
manufacture. SUBSTANCE: in agreement with 
proposed process of manufacture of 
diffraction optical element formation of 
specified periodic relief-phase structure is 
carried out its working layer simultaneously 
with measurement of intensity of diffracted 
beams and moment of finish of formation of 
structure is determined by results of 
measurement. Finish of formation of 
structure is determined by relation of 
intensities of not less than two chosen 


orders of diffraction of non-actinic probing 
beam obtained by calculation or experiment 
with allowance for difference between 
circuit of its control from circuit where it 
will be used. EFFECT: 
manufacture. 2 dwg 
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(57) Pecpepar 

McnonbaoBaHne: Komponb napaMeTpoa 
MMKpoperibecpa flucppaKi^MOHHoro onTUMecKoro 
sneMeHTa (flOS) HenocpeACTBeHHO b npoqecce 
ero H3roTOBneHMfl. CymHOCTb u3o6peTeHwa: b 
cnoco6e n3roTOBneHua fl03 npoBOAHT 
cpopMwpoBanne 3aflaHHoii nepnoAnnecKOM 
penbecpHo-cpa30BoCi cTpyioypbi b era pa6o^eM 
cnoe c OAHOBpeMeHHbiM M3MepeHneM 
HHTeHCMBHOCTeK AncpparnpoBaHHbix ny^KOB u 
onpeaeneHne MOMeHTa OKomamn 
cpopMi/ipoBaHHH CTpyioypbi no pe3y/ibTaTaM 
n3MepeHMfl. OxoHHaHne cpopiviupoBaHHfl 
CTpyioypbi onpeAendioT no cooTHOiueHwo 
MHT6HCMBH0CTeCi He MeHee 4eM 


Bbi6paHHbix nopflAKOB pyidppamjAVi 
HeaKTMHMHHoro 30Hflnpyioinero nyMKa, 
nonyqeHHOMy pacqeTHbiM una onbiTHbiM nyTeiw, 
c yMeraM otjihmhPi cxeMbi era KOHTpona ot 
cxeiwbi, b KOTopotf oh 6yaeT ncnorib30BaH. 2 kin. 
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H3o6pereHMe othocmtch k onTMMecKOMy 
npn6opocTpoeHnio, a MMeHHo k M3roTOBneHMK> 
AncfipaxquoHHux ommecmx aneMeHTOB (A03), 
npenMyu^ecTBeHHO ronorpacpMMecKMX 
fln4>pai<unoHHbix peujeTOK, n moxot BbiTb 
ncnonb3oeaHO aha KOHTpona napaMeTpoB 
MMKpopenbecpa fl03 HenocpeflCTBeHHo b 
npoL|ecce nx M3roTOBneHMn. 

H3BecTeH cnoco6 M3roTOBneHMfl 
ronorpacpMMecKMX flucppaio^HOHHbix peweTOK, 
BKnioHaiow,MM 4)opMnpoBanne MMKpopenbecpa n 
M3MepeHne hhtshcmbhoctm nyMKa b nepBOM 
nopnflKe flncppaKL(MH, KOTopbiM flucpparMpyeT (b 
OTpa>KeHHOM cBeTe) Ha MMKpopenbecpe 
noBepxHocru M3roTaBnnBaeMoii peweTKM [1] 

HeflocTaTKOM 3Toro cnoco6a HBrweTCH 

BblCOKafl MyBCTBMTe/lbHOCTb pe3y/lbTaTOB 
KOHTpOJlR K BJ1MHHWO HeCTaGMJlbHOCTM 
MCKa>KaK)W,MX CpaKTOpOB, T3KMX KaK 

reMneparypa, cocTaB, npo3paMHOCTb m 

KOHL^eHTpai^Mn jpaBHWfAX paCTBOpOB, MOLUHOCTb 

ncnonb3yeMoro MCTOMHMKa M3nyMeHMH, 
TeMnepaTypa m B/iaKHocTb noMemeHMfl m t. n. 
3to He o6ecneMMBaeT npneM/ieiwyio ppn 

npaKTHKM BOCnpOM3BOAHMOCTb 3aflaHHblX 

onTMHecKHX xapaKTepucTHK flOS, mto oco6eHHO 
CKa3biBaercfl b ycnoBHHX cepuflHoro 
nponsBOACTBa AM4>paKU,M0HHbix peweTOK. KpoMe 
Toro, b 3TOM cnoco6e KOHTponb BeAeTCfl no 
OAHOMy (nepsoMy) nop^AKy AU<PpaK 4 MM, ^to He 
no3BonqeT M3roraB/iMBaTb fl03 co cnowHbiM 
npocpHneM WTpuxa. 

Han6onee 67im3kmm k npeAnaraeMOMy 
cnoco6y M3roTosneHMR flOS RBnneTcn Merafl 
nonyMeHMfl ronorpaqoMHecKOM An4>paKU,MOHHOM 
peiueTKM, BKnioHaiomMM M3MepeHne 
nHTeHCMBHOCTH b nepBOM nopflflxe AHCppaKLjMM 
OAHoro H3 napbi nyMKOB, KOTopwe flMcpparMpyioT 
Ha MUKpopenbecpe H3roTaBnMBaeMOM peweTKM, 

COBM6U4@HHOM C nyMKOM BTOpOTO nopflAKa 

Ancppa<miM BToporo nyMKa 3tom napbi, npuMeM 
M3MepeHne npoM3BOART npn 9KpaHnpoBaHnn 
BToporo nyMKa, a M3MepeHne nHTeHCHBHOcTM bo 
btopom nop^AKe BToporo nyMKa npoM3BOART npn 
3KpaHnpoBaHnn nepBoro nyMKa [2] 

B COOTBeTCTSMH C 3THM MeTOAOM KOHTpOHb 

napaMerpoa AUcppaK 4 MOHHOM peweTKH BeAeTCH 
no M3Mep©HMKj MHTeHCMBHOCTevi flByx (nepBoro n 

BTOporO) nOpRAKOB AHCfjpaKLJMH nyMKOB, 

AMCpparnpyioiAMX Ha MMKpopenbecpe 
AMcppaiajMOHHofl peaieTKH b OTpa>KeHHOM CBere 
HenocpeflCTBeHHo b npouecce ee w3roTOBneHMH. 
3to AaeT B03MO>KHOCTb M3roTaBJiMBaTb peiueTKM 
c 6onee cno>KHbiM npocpuneM wtpmxob, MeM b 
npeAbiAyiA^M cnyMae. OAHara n 3Aecb He 
pewaeTCR npo6neMa Bocnpou3BOAHMOCTU 
onTHMecKnx xapaicrepMCTMK p,w<$paKu,v\onHoft 
peiueTKM M3-3a BnMRHMfl HecTa6nnbHocTM 
BbiLueynoMflHyTbix MCKa>Kaiow,MX cpaicropoB Ha 
npou,ecc n3TOTOBneHnn. 

TexHMMecKoS 3aAaneii M3o6peTeHMR 

RBnfleTCH HCKHIOMeHUe BJlMRHUfl 

HecTa6mibHOCTM ncKaxaiomux cpairropoB Ha 
npou,ecc M3roTOBneHi/m flOS, mto no3BonaeT 

06eCneMMTb BOCnpOM3BOAMMOCTb MX OnTMMeCKMX 

xapaKTepucTMK. 

nocTaBneHHaa 3aAana AOCTMraeTcn TeM, mto 
b cnoco6e M3roTOBneHMR fl03, BKntoMaioiAero 
cpopMMpoBaHMe 3aAaHHOtf nepMoflMMecKOM 
pe/ibecpHO-cpa30BOM CTpyKTypbi b era pa6oMeM 
cnoe c oflHOBpeMeHHbiM M3MepeHMeM 
MHTeHCHBHOCTefi An^parMpoBaHHbix nycKOB m 
onpefleneHMe MOMeHTa okohm3hmji 
cpopMMpoBaHMR CTpyKTypbi no pe3ynbTaTaM 
M3MepeHMfl cornacHo M3o6peTeHMio OKOHMaHMe 


cpopMMpoBaHMR CTpyKTypbi onpeAennioT no 
cooTHOiueHnio MHTeHCMBHOCTeM He MeHee MeM 
Asyx Bbi6paHHbix nop^AKOB RvvppaKum 
HeaKTMHMMHoro 30HAMpy>OLnero nyMKa, 
Tpe6yeMyio BenuMMHy kotopom HaxoAflT 
pacMeTHbiM m/im onbiTHbiM nyTeM c yMeTOM 
othummm cxeMbi era KOHTponn (yron naAeHMfl, 
AnnHa BO/iHbi 30HAnpyK>w,ero nyMKa m ap ) ot 
cxeMbi, b kotopom oh 6yfleT Mcnonb3oaaH. 

Ha ipw. 1 noKa3aHa cpyHKqMOHanbHasi cxeMa 
ycTpoMCTBa Ann peann3ai4MM npeAnaraeMoro 
cnoco6a M3roToaneHnn ronorpaa>MMecKOM 

AMCppaKHHOHHOM peliieTKM MeTOAOM 

a>OTOXMMMMecKoro TpaBJieHun, rAe 1, 2, 3 
cpOTonpneMHMKM; 4, 5, 6 - npeo6pa30BaTenM 
cpoTOTOKa b HanpaweHMe; 7, 8, 9 ycTpofiCTBa 
Bbi6opKM-xpaHeHMn; 10 aHanoroBbm 
KOMMyTaTop; 11 ycMnnTenb Hanp^eHMs; 12 
ananoro-L^noppoBOM npeo6pa30BaTenb; 13 
MHTepqbeMc; 14 3BM; 15 noAnowra; 16 
MMKpopenbea> peiueTKM; 17 KtoBeTa c 
pacTBopoM. 

Ha cpMr. 2 noKasaHbi KpUBbie 
3KcnepMMeHTaribHoro pacnpeAeneHMn 

OTHOLiieHMfl MHTeHCMBHOCTeM nyMKOB 

AncpparnpoBaHHbix b nepBOM (h) m HyneBOM 
(I 0 ) nop^AKax I ^Iq b npoL^ecce M3roToaneHnq 
ronorpao>MMecKOM AncppaKUHoHHoPi peiueTKM c 

npOCTpaHCTBeHHOM M3CTOTOM 1200 timh/mm, rAe 

KpMBafl 18 TpaBneHMe b CTaHAapTHOM 
npoflBMTene nn-1 npn TeMnepaType 24 °C; 
KpMBaa 19 TpaaneHMe b CTaHAapTHOM 
npoflBMTene npn TeMnepaType 18°C, KpMBaa 20 
TpaBneHMe b CTaHAapTHOM nponsMTene npM 
TeMnepaType 24°C, paa6aBneHHOM b flBa pa3a. 

Cnoco6 M3roTOBneHMR AncppaKi^MOHHoro 
onTHMecKoro aneMeHTa peanM3yeTca 
cneflyioiAMM o6pa30M. 

noAno>KKa 15 c npeABapnTe/ibHO 

npOSKCnOHUpOBaHHblM CBeTOHyBCTBMTenbHblM 

cnoeM ycTaHaBJiMBaeTca b KiOBeTy 17 c 

TpaBfllAMM paCTBOpOM CBeTOMyBCTBMTenbHbIM 

cnoeM BBepx Mnn BHM3. B nepBOM cnyMae b 
npeAno>KeHHOM cnoco6e npaKTMMecKM 
ycTpaHseTcn BnMRHMe HecTa6MnbHocTM 
onTMMecKMx xapaKTepucTMK pacTBopa 
(npo3paMHOCTb, Koso>cpML^MeHT npenoMneHMR m 
t. n.) Ha pe3ynbTaTbi KOHTponR b npoi^ecce 
M3TOTOBneHMR flOS. EcnM «e noAno>KKa 
npo3paMHa ppn 30HAMpyiomero nyMKa, 
uenecoo6pa3HO ee pacnono)KeHMe 
CBeTOMyBCTBMTenbHbIM cnoeM bhm3. B stom 
cnynae snMRHMe onTMMecKMx xapaicrepMCTMK 
Mcnonb3yeMoro pacTBopa Ha napaMeTpu 
AncpparMpoBaHHoro 30HAnpyioiAero nyMKa 
ncioiioMaeTcq nonHocTbio. 

ripoBepKa pa6oTocnoco6HOCTM 
npeAnojKeHHoro TexHMMecKoro pemeHi/iH 
npoBOflnnacb Ha cnonx a>oTope3MCTa Tuna 
CK-502, Ha KOTopwx perMCTpMpoBanMCb 
ronorpaMMHbie AncfjpaKqMOHHbie peiueTKM c 

npOCTpaHCTBeHHOM MaCTOTOfi 1200 nMH/MM. 

B KaMeCTBe MCTOMHMKa HeaKTMHMMHOrO 

30HAnpyioiAero M3nyMeHMR 6bin Mcnonb30BaH 
He-Ne na3ep (\ 0,6328 mkm). flep>KaTenb 

MCTOMHMKa n03BOnaeT MeHRTb OpMeHTaL|MK) 

30HAMpyioiAero nyMKa OTHOCMTenbHO nnocracTM 
noAno>KKH. B npoi^ecce TpaBneHMR, MTo6bi 
MCicnioMMTb MCToineHMe Mcnonb3yeMoro 
pacTBopa HenocpeACTBeHHO b6tim3m 
CBeTOMyBCTBMTenbHoro cnoR, npoM3BOAMnocb 
HenpepbiBHoe nepeMeujMBaHMe pacTBopa npM 
noMoa(M MamMTHOM MeiuanKM. flns MCKnioMeHMR 
3cp0eKTa "nnecKaHMR" pacTBopa npM era 
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nepeMeiuMBaHUM b o6nacrn npoxowAeHHH 
30Hflnpyiomero nym<a ncnonb30Banacb 
3amnTHa5i creKnHHHaa nnacTMHKa, Korapaa 
norpyxranacb b pacrBop npn6/in3MTenbHo Ha 
nonoBMHy cBoeii TOJimnHbi. 

flncpparnpo8aHHbie cseTOBbie ny^KM 
perncrpnpyioTCfl 4>OTonpneMHMKaMM 1, 2, 3, 
npeo6pa3y«>TCfl b HanpjweHMH b ycTpoiteTBax 4, 
5, 6 n Mepe3 ycTpoiteTBa Bbi6opKH-xpaHeHHH 7, 
8, 9, aHanoroBbiii KOMMyTarap 10 m ycHJiMTenb 
H:anp;i:«r> ;>■■■>( r:c<;ry;:;:s;<;r 

YnpaBneHne ycTpoflcTBaMH BbioopKH-xpaHeHMfl 
7, 8, 9, aHanoroBbiM KOMMyTarapoM 10, 
Koacp0ni4neHTOM ycHneHMH ycunnTejia 
HanpfDKeHun 1 1 , HHkmnann3au,nfl n 3anycK ALjn 
1 2, a Taioice CMHTbiBaHne abouhhoto KOfla c Al4n 
12 ocymecTBnneTca cumanaMM ot 3BM 14 
Mepe3 MHTepcpeMc 13. 

B KaMecTBe 3BM 14 ncnonb30BaH 
nepcoHanbHbifi KONinbioTep IBM/PC/AT co 
CTaHflapTHoCi KOHqbwrypauMeii. 
OoTonpneMHMKaMU 1, 2, 3 cnywaT cporoAnoflbi 
<tfl-24K. npeo6pa30BaTenn aboTOTOKa 4, 5, 6 h 
ycunnTenb HanpfuxeHUfl 11 M3roraB/ieHbi Ha 
6a3e onepai^MOHHbix ycmiMTenefl K140Yfl8A. 
AHanoro-ijHCppoBofi npeo6pa30BaTe/ib 1 2 
co3flaH Ha ocHOBe MHTerpa/ibHotf MMKpocxeMbi 
K1113nB1A c BpeMeHeM npeo6pa30BaHHP 30 

MKC U 1 0-pa3pf1flHblM flBOMHHbIM KOflOM Ha 

BbixoAe. MHTepcpeSc 13 n3roToaneH na ocHOBe 
yHMBepcanbHOM MaKeTHofi nnaTbi. 

Ana ynpaBneHun ycTpoflcTBOM ot 3BM 14 
pa3pa6oTaHO cneqnann3npoBaHHoe 
nporpaMMHoe o6ecneMeHue. B npouecce 
cpopMnpoBanna penbecpHo-cpa30Bofl crpyKTypbi 
16 L(UCppoBbie Koflbi c Al^n 12, Hecymne 

HHCpopMaU.HK) 06 HHTeHCHBHOCTflX 

AMcpparnposaHHbix cBerosbix nywKOB, 
nocTynaior b 3BM 14 m o6pa6arbiBa(OTca no 
33AaHHOMy anropnTMy. Ha Ancnnee 3BM 14 b 
3to speMfi OToGpaxaeTcq b rpacpunecKOM BHAe 
M3MeHeHkie OTHOweHkia HHTeHCHBHOCTetf 
flucpparnpoBaHHbix cseTOBbix nyHKOB bo 

BpeMQHM. no AOCTMJKeHUM 3aAaHHOrO 3HaMeHMfl 

SToro oTHOiueHUP 3BM 14 Bbiflaer cuman, no 
raropoMy cpopMHposaHHe penbecpHO-cpa30Boi^ 
CTpyKTypw npeKpainaeTcn. 

Ha cpur. 2 npuBeAeHo ceivieficTBO KpMBbix, 
nonyMeHHbix npH M3roTOBneHMM oahoA napTnn 
ronorpacpuMecKnx AHcppaKU,noHHbix peweTOK c 
cnHycoMAanbHo^ cpopMofi npocpunn ujTpuxa Ha 


cnoax cf)OTope3MCTa CK-502, cooTBeTCTByioinMX 

pa3fIMHHblM KOHU,eHTpaU,MHM TpaBHmMX 

pacTBopoB (KpMBbie 18, 20) h pa3JiHMHbiM 
TeMnepaTypawi ncnonb3yeMbix pacTBopos 
(xpuBbie 18, 19). npou,ecc TpaB/ieHHH 
npepbiBanon npn AOCTHJKeHMM onpeAeneHHoro 
3HaMeHna I i/l 0l cooTBeTCTBytomero BTopoiwy 
MaKCHMyMy Ha rpacpMKe. Pa36poc cneKTpanbHbix 
xapaiaepMCTMK b o6nacTM ppviH Bonn 0,65 0,85 
mkm pjw AaHHbix peujGTOK He npeBbiujan 7 
MaxoMManbHaa AHcppaKU,MOHHafl 
scpcpeKTMBHOcTb npki 3tom ppoTwna 70 npn 
TpaaneHnn KOHTponbHbix peiueTOK b 
aHanornMHbix ycnoBHax 6e3 ncnonb30BaHHH 
AaHHoro ycrpoPicTBa pa36poc cneKTpanbHbix 
xapaiaepMCTMK cocTaBnaeT 30 

KpuBbie Ha o>Mr. 2 unmocTpupyioT cno>KHbiM 
xapaiaep n3MeHeHnn bo BpeMeHM oTHoiiieHna 
I yio b npoi^ecce cpopMnpoBaHMS 
MHKpopenbecfsa ronorpacpMHecKoii 
An4>paKL(MOHHoii peiueTKM. 

Pflft traroTOB/ieHMH peiueTOK c OTnuMHbiM ot 
CMHyconflanbHoro npocpuna ujTpuxa 

Heo6XOAHMO perMCTpHpOBaTb MHTeHCHBHOCTH 

nyMKOB 6onee MeM b AByx nop^AKax flucppa^nn. 

M3o6peTeHne MO>KeT 6biTb ncnonb30BaHO 
npn n3roTOBneHnn flOS, b nepsyio onepeAb 
ronorpacpunecKnx AncppaKi^noHHbix peujeTOK, 
nonynaeMbix KaK mbtoaom c})OTOXMMMHecKoro 
TpaBneHMR ("MOKpoe" TpaBneHne), tbk m npH 
cpopruinpoBaHMM nepMOA^HecKofi 
pertbecpHO-cpasoBoR CTpyicrypbi MeTOAOM 
"cyxoro", HanpMMep mohhoto, TpaBneHMsi. 

d>opMyna M3o6peTeHnn: 

Cnoco6 n3roTosrieHMfl AncppaKi^MOHHoro 
onTMMecKoro sneMeHTa, BKmonaiou^MCi 
cpopMnpoBaHkie 3aAaHHoR nepnoAHMecKoR 
penbec^HO-cpasoBOM cTpyKTypbi b ero pa60MeM 

C/lOe C OAHOBpeMeHHbIM MSMepeHHeM 
HHTeHCHBHOCTetf A"l4 ) P a ™P OBaHHblx nyMKOB n 

onpeaerieHne MOMeHTa okohm9hmh 
cpopMnpoBaHun CTpyKTypw no pe3ynbTaTaM 
nsMepeHna npn AOCTuxeHMn 3aAaHHbix 
onTMMGCKHx xapaKTepucTMK AncppaKUHOHHoro 
3/ieMeHTa, OTnuHaiou^nWcfl TeM, mto oroHMaHne 
cpopMMpoBaHUR CTpyicrypbi onpeAenaioT no 

COOTHOLUeHHIO MHT8HCH BHOCTQfl He MeHee HeM 

AByx Bbi6paHHbix nopnqKOB Anq^paKUnn 
HeaKTMHUMHoro 30HAnpyioiAero nyMKa, npn stom 
saAaHHoe 3HaMeHne cooTHoujeHna HaxoAHT 
pacneTHbiM nnn onbiTHbiM nyTeM. 



